Introduction
The genus Trisetum Pers. (Poaceae, Aveneae, Aveninae) currently includes 70 -80 species distributed through the high mountains of temperate and cold regions of both hemispheres (Clayton & Renvoize 1986; Finot & al. 2006) .
It is included in subtribe Aveninae s.l., which comprises 23 genera with more than 360 species (Clayton & ler, and other more recently described genera such as Leptophylochloa C. E. Calderón ex Nicora and Raimundochloa A. M. Molina (Finot & al. 2006) evolved. Soreng & al. (2003) restricted the subtribe Aveninae to the Trisetum and Helictotrichon lineages only, congruent with the results of the phylogenetic analyses of Catalán & al. (1997) using sequences of the cpDNA gene ndhF. Newly defined in this sense, the subtribe Aveninae appears as a monophyletic group (Soreng & Davis 2000) . However, as shown by other authors (Döring & al. 2007; Soreng & al. 2007; Quintanar & al. 2007 Quintanar & al. , 2010 Saarela & al. 2010 ), the issue is more complex: for example in the trnT-F (cpDNA) and ITS (DNA nuclear ribosomal) data analysis (Quintanar & al. 2007 ), shows little consistency between the subtribes Aveninae and Koeleriinae, where Trisetum/Trisetaria species are distributed in one or another group, independent of the perennial or annual character.
Some authors have considered Trisetum in a broad taxonomic sense, but with different criteria depending on the diagnostic characters used or on the nomenclatural interpretation. In some cases, it has been treated as Trisetaria s.l., including Trisetum and species of the genus Rostraria (Paunero 1950) ; on other occasions, it has been treated as Trisetum s.l., including diverse genera such as Acrospelion Schult., Parvotrisetum Chrtek, Rupestrina Prov., Sennenia Sennen, Trisetaria, or Trisetarium Poir., depending on authors (Jonsell 1980; Watson & Dallwitz 1992) .
However, more analytical criteria have frequently been used for taxonomic circumscription, either (1) considering new studies that provide new diagnostic characters (e.g. Koch 1979 or Finot & al. 2006 , who emphasize the importance of such characters as lodicule shape, the consistence of endosperm, or the morphology of the lemmas), or (2) segregating as independent genera annual and perennial species: Helictotrichon/Avena, Koeleria/ Rostraria or Trisetum/Trisetaria (Holub 1974; Tzevlev 1989; Valdés & Scholz 2009) .
In this paper we consider the genus Trisetum in its strict sense, as it has been recognized by several authors (Pignatti 1982; Clayton & Renvoize 1986; Soreng & al. 2003; Finot & al. 2005a, b; Wu & Phillips 2006; Valdés & Scholz 2009 ). According to this treatment, Trisetum includes perennial, caespitose or rhizomatose species characterized by subisomorphic glumes, the lower one 1( -3)-nerved, the upper one 3( -5)-nerved; lemmas 2-lobed (bifid or with two setae) with the awn inserted in the centre or the upper third of the back; palea gaping from the lemma; bilobate lodicules, and androecium with three stamens (Clayton & Renvoize 1986) .
Recent studies and reviews have been conducted for the American (Soreng & al. 2003; Finot & al. 2005 a, b) and Chinese (Wu & Phillips 2006) circumscriptions of Trisetum. However, the information for European, western Asian, and African species is much more sparse, and often anachronistic, thereby impeding a revision of the whole genus. In Europe, between 17 and 22 species have been recognized (Jonsell 1980) , seven of which are part of the Spanish flora (Paunero 1950; Jonsell 1980; García Rollán 1996) Zarco (2002) to be synonymous with the typical subspecies; thus that author accepted only two subspecific taxa in northwestern Africa.
During our extensive fieldwork in the Jandía-moutains of Fuerteventura (Canary Islands), from the Viera y Clavijo Botanical Garden (LPA) along with other projects, we frequently collected a species of Poaceae that belongs to the Trisetum/Trisetaria group but which did not fit into any of the species known to date from that archipelago.
Following a detailed study of (1) the taxa of this group known from northwestern Africa and the Iberian Peninsula, (2) different species of more or less related genera (Koeleria, Rostraria and Trisetaria), (3) herbarium material available in Internet portals such as Aluka (http:/ www.aluka.org, now served through JSTOR, http://www. jstor.org), and (4) the available bibliography of the genus Trisetum, and after having compared all the taxa considered with the plants collected in Jandía, we came to the conclusion that the latter represent an undescribed new species, which we describe here. We consulted the floras or checklists of the Macaronesian archipelagos (Cope 1994; Sánchez Pinto & al. 2005; Silva & al. 2005; Acebes Ginovés & al. 2009 ) and confirmed that our new species constitutes the first report of the genus Trisetum s.str. for the flora of the Canary Islands and the whole of Macaronesia. Although Valdes & Scholz (2009) point to Trisetum flavescens subsp. flavescens as native to Terceira in the Azores, Silva & al. (2005) did not include it in their list.
Material and methods
We used specimens collected in the wild, as well as cultivated material also derived from the wild. These specimens, which include the type material (holotype and paratypes), are deposited in the herbarium LPA (Jardín Botánico Canario Viera y Clavijo-Unidad Aso-ciada CSIC). Isotypes and paratypes will be deposited in several other herbaria. The type material has served as a reference for the iconography. For comparison, additional material from several herbaria (LPA, MA, VAL) was studied. This includes: Koeleria splendens C. Presl., Scholz (LPA 24807, 24808) .
Duplicates of two of the paratypes (LPA 24805 and LPA 24807) will be deposited in other herbaria, including K and MA.
Description -Plants chamaephytic, perennial, densely tufted. Culms simple or more rarely branched towards base, erect, thin, (5 -)15 -25( -30) cm tall, with a tendency to root at basal nodes, glabrous or generally with a few reflexed hairs beneath nodes, entirely covered by leaf sheaths; nodes glabrous or with some hairs. Leaves scattered over whole length of culm, 2-ranked or distichous only in juvenile culms; leaf sheath striate, densely pubescent-pilose, with fine hairs c. 0.5 mm long and a few cilia 0.5 -1 mm long in distal portion; ligule white hyaline, triangular-truncate, very short, glabrous or with some hairs dorsally, margin lacerate-fimbriate; leaf blade narrowly linear, flat, (2.5 -)3.5 -10( -14) cm long, 2.8 -4.5( -6) mm wide, ± rigid, velutinous-pubescent on both surfaces, with hairs 0.2 -0.3 mm long, midrib somewhat prominent on dorsal surface towards proximal portion of blade and distal portion of sheath, apex subulate. Inflorescence very little exerted, ± congested, ovoid, sometimes lobate, 3 -7( -9) cm long, with a finely silky-hairy rachilla; spikelets generally not longer than superior glume, 4 -5.5 mm long, (2 or)3-or 4(or 5)-flowered, with upper flower normally not developed; callus broadly ovate-elliptic, with short hairs; glumes subequal, glabrous or with few hairs generally scattered dorsally, nerves scabrid, margin hyaline; inferior glume narrowly lanceolate, 3.4 -4.5 mm long, 1-or 2-nerved, with scabrous edges, apex acute; superior glume oblanceolate, 4.3 -5.5( -6) mm long, reaching or surpassing length of spikelet, 3-nerved, edges broadly scabrous, apex acute or ± mucronate; lemma oblong-oblanceolate, (2.6 -)3 -3.8 mm long, glabrous or with some hairs dorsally, translucent-scabrid, apex bifid and generally without setae, slightly fimbriate, but sometimes with 2 setae 0.2 -0.6 mm long, awn inserted dorsally on distal ⅓ or ¼ portion of lemma, straight, somewhat curved, or geniculate, 1.8 -4.5 mm long; palea linear, somewhat wider towards apex, 2.3 -3 mm long, shorter than lemma, hyaline, bicarinate, with scabrid-hairy nerves, with edges folded, marginal band scabrid-hairy on external side, apex bifid; lodicules bilobate to bidentate, (0.3 -)0.5 -0.6 mm long, as long as or slightly surpassing ovary, lobes unequal; stamens 3, anthers linear, 0.8 -1.6( -1.8) mm long; ovary obovoid or obpyriform, 0.3 -0.5 mm long, glabrous, stigmatic branches much branched, 0.6 -1.4 mm long. Caryopsis free, brown-yellowish, narrowly oblong-fusiform, (1.6 -)1.8 -2( -2.2) mm long, somewhat translucent. Flowering from March to June; fruiting from April to July.
Distribution -Local endemic of the upper Jandía mountains, Fuerteventura, distributed along c. 1.5 km of the ridge between Pico de la Zarza and Pico del Mocán, and in a small area around Pico del Fraile, roughly 3 km west of the first locality.
Etymology -We dedicate this species to Tamonante, daughter of Tibiabin. According to the chronicles, the two women were priestesses and advisors of the rulers of the pre-European people of Fuerteventura when the island was conquered on the early 15th century. 
Taxonomic remarks
The most important features of Trisetum tamonanteae are size of the plant, short flowering culms, leaves not concentrated at the base of the culms, internodes covered by the leaf sheaths, upper culm leaves with well-developed blades generally reaching or surpassing the panicle, subexerted panicle, and small anthers (Table 1) .
Trisetum tamonanteae differs from the European species T. argenteum Roem. & Schult., T. distichophyllum, T. macrotrichum Hack., and T. velutinum because these species present a glaucous-velutinous indumentum and both basal and culm leaves that are clearly 2-ranked. By having short culms with nodes completely covered by the leaf-sheaths, T. tamonanteae differs from the above mentioned species, as well as from most other European species (T. Trisetum tamonanteae is also clearly distinct from the taxa occurring in northwestern Africa. These are members of the T. flavescens-complex, which all present their leaves more aggregated towards the base, have longer flowering culms, in which the internodes are not covered by the leaf-sheaths, and larger glumes, apart from other, individually differentiating features of each taxon.
The morphological features of Trisetum tamonanteae approach T. spicatum (L.) K. Richt. This is a very variable species, for which many subspecies, varieties, and forms have been described. However, they can be aggregated mainly in three or four subspecies: subsp. spicatum, which inhabits the arctic and subarctic regions of Europe; subsp. ovatipaniculatum Hultén ex Jonsell, from the high mountains of Central Europe and the Pyrenees; subsp. pilosiglume (Fernald) Hultén, found in Greenland and North America, where it reaches as far north as Alaska; and subsp. tibeticum (P. C. Kuo & Z. L. Wu) Dickoré, found in temperate China (Tibet). However, T. spi catum s.l. differs from T. tamonanteae by its stoloniferous habit, its villous-hairy or glabrescent indumentum, and the size of its floral bracts, especially the longer lemma, among other characters. 
Habitat and ecology
Trisetum tamonanteae grows in fissures and cracks of north-facing cliffs in the highest parts of the Jandía massif between 700 and 800 m. This massif represents the strongly eroded remains of a once much higher Miocene volcanic edifice (Coello & al. 1992; Ancochea & al. 1996; Mangas Viñuela 1997; Carracedo & al. 2005) . Today, the highest peak is Pico de la Zarza, at 807 m. The inaccessible escarpment of the upper part of the northern and northwestern side of Jandía is the result of gigantic landslides that occurred in the middle or the end of the Miocene.
In the upper part of the Jandía mountains, precipitation is estimated at 200 mm per year (Marzol 1988) , although no direct measurements have ever been undertaken. The bioclimate is xeric, with lower thermoMediterranean xeric bioclimatic belts and lower or upper semiarid bioclimatic belts present (Rodríguez Delgado & al. 2005a ). However, the highest parts are strongly influenced by the trade-wind clouds, especially during the spring and summer months, thus creating a fresh and humid microclimate, which is very different from the generally arid climate of Fuerteventura. Small patches of vegetation related to the laurel-forest vegetation of the central and western Canary Islands have long been known to be present in the most inaccessible places of this zone (Kunkel 1977; Marrero Rodríguez 1989; Rodríguez Delgado 2000; Rodríguez Delgado & al. 2005b . However, only recently has the vegetation been studied in detail, resulting in the description of several new associations (Martín Osorio & al. 2011 Delgado & al. 2005b ) and emphasizing the need for more effective protection for these highly endangered species. The transformation of floral bracts into true leaves has been observed in Trisetum tamonanteae following the guidelines spelled out by Pierce & al. (2003) for the formation of propagules by pseudoviviparism (Fig. 3, 4) . This has been noted especially in the distal spikelets of inflorescences, and this becomes more marked, affecting the whole of the inflorescence, when the plants bloom in especially humid climatic conditions. These situations are common in the habitat where the species grows, as a result of the already mentioned trade-wind clouds, which provide a very wet, windy microenvironment in a rocky area of poor soil.
In the Poaceae pseudoviviparism has been recorded for at least 41 species in 13 genera (Pierce & al. 2003 ). It has been described for genera sach as Dactylis L., Deschampsia P. Beauv., Digitaria Haller, Festuca L., Poa L., and Polypogon Desf., among others (Vega & Rúgolo de Agrasar 2006) . The pseudoviviparism mechanism is generally associated with boreal or alpine species exposed to strong stress in nutrient-poor habitats ( teae, if it is confirmed as an alternative to sexual reproduction, would be remarkable and somewhat surprising.
Conservation status
The whole known distribution area of the species is included within the Jandía Natural Park (Law 3/1998). We observed only one population of the new species, situated in the high cliffs between Pico de la Zarza and Pico del Mocán. Most individuals concentrate in the north-facing cliffs of the first peak. Some scattered individuals were found in the Pico del Fraile area, roughly 3 km west of the first locality. According to IUCN-criteria (IUCN 2001 ), the new species has to be considered Critically Endangered (CR) according to criteria B2ab(iii); D. It has only very few population nuclei in an extent of occurrence of around 3 km 2 and an area of occupancy of 2 km 2 , which is actually much smaller, only about 2 ha. The rugged terrain in which the species occurs makes it difficult to estimate accurately the number of mature individuals, which may be only a few hundred. The main threat to the species is grazing by herbivorous animals. As in most parts of Fuerteventura, this whole area has been used since ancient times as pasture land, and freeroaming goats and sheep are still abundant despite Jandía being protected as a natural park. These animals, as well as introduced rabbits, prevent the potential vegetation from extending to more accessible places. However, results of a few fencing trials on the southern slopes of Pico de la Zarza have shown promising vegetation recovery.
